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The larva of Erythrodiplax media is described and illustrated based on two exuviae of reared larvae and 
one final stadium larva collected in Xangri-lá, State of Rio Grande do Sul, Brazil. The larva of E. media 
can be distinguished from other species of Erythrodiplax by the presence of lateral spines on S8 and S9, 
the number of premental setae (n = 22), palpal setae (n = 7) and by the mandibular formula. We also 
provide a preliminary key to known South American larvae in the genus. 
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Introduction 


Erythrodiplax Brauer, 1868 is an American genus that includes 60 species (Schorr & Paulson, 
2017), of which 40 are known to occur in Brazil (Pinto, 2017) and 18 are hitherto reported from 
the state of Rio Grande do Sul (Consatti, Santos, Renner & Périco, 2014; Costa, 1971; Hanauer, 
Renner & Périco, 2014; Kittel & Engels, 2016; Renner, Périco & Sahlén, 2013, 2016; Renner, 
Périco, Sahlén, Santos & Consatti, 2015; Teixeira, 1971). The genus consists of many rather 
similar species, which makes diagnosis difficult. In addition, most larvae in the genus remain 
undescribed. At present, the final stadium larva has been described for only 27 of the species. 

We distinguish Erythrodiplax larvae from those of related genera by: (1) lack of long setae on 
the body (except E. laselva); (2) head longer than the thorax; (3) third antennomere longer than 
the rest of the antenna; (4) mandibles with four incisor teeth but number of molar teeth variable (2 
to 4) and lacking a molar crest; (5) distal margin of prementum obtuse and serrated; (6) abdomen 
without dorsal hooks (some species with mid-dorsal tubercles bearing tufts of setae); (7) epiproct, 
paraprocts and cerci recurved ventrally, except in E. umbrata (Lozano, Muzón & del Palacio, 
2011). 

Erythrodiplax larvae inhabit shallow, lentic environments such as lakes, ponds and wetlands, 
and are associated with floating and submerged macrophytes. Two of the species breed in 
bromeliads (Haber, Wagner & De La Rosa, 2015; Trapero-Quintana & Reyes-Tur, 2008). The 
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genus is bivoltine (Corbet, Suhling, & Soendgerath, 2006), with individuals living 6-9 months 
as adults (for example E. fusca and E. atroterminata in Renner et al., 2013). The genus exhibits 
exophytic oviposition, and the majority of the species are generalist and associated also with 
degraded environments. 

Erythrodiplax media Borror, 1942 has a large range in South America, from Bolivia to 
Argentina (Heckman, 2006). In Brazil, it is found in Maranhão (De Marco-Junior, 2008) and 
from Espirito Santo to Rio Grande do Sul (Heckman, 2006). According to our observations, this 
species was very common and abundant in relation to the majority of other species observed, 
which corroborates previous studies in southern Brazil (Consatti et al., 2014; Hanauer et al., 
2014; Renner et al., 2015, 2016). The aim of this contribution is to give a description of the last 
stadium larva of Erythrodiplax media and to provide a preliminary key to known South American 
larvae in the genus. 


Material and methods 


We collected larvae (F-0) from a coastal wetland, Xangri-lá municipality, State of Rio Grande 
do Sul, Brazil, on 2 February 2017 (29.8107°S, 50.0608°W). The collection site was a wetland 
located among coastal grasslands and surrounded by houses and roads. The edges of the wetland 
were dominated by floating and submerged macrophytes, among which we found the larvae 
(Figure 1). 

Two specimens were reared in the laboratory until the emergence of the adult (29), according 
to the methodology of Costa, Pujol-Luz, and Régis (2004). We identified the species by compar- 
ing the reared specimens with a mated pair of Erythrodiplax media and using the adult characters 
presented by Garrison, von Ellenrieder, and Louton (2006) and Heckman (2006). At the study 
sampling site, just two adult Erythrodiplax species have been observed and collected: E. media 
(19/19) and E. paraguayensis (20/19). All final stadium Erythrodiplax larvae collected in the 
site were reared and the same two species emerged: E. media (29) and E. paraguayensis (26 ). 
We were able to separate all Erythrodiplax larvae not emerged from the same site using our exu- 
viae and identified another final stadium larva (19) for the measurements. In total, we examined 





Figure 1. Larval habitat of Erythrodiplax media in Xangri-lá, Rio Grande do Sul, Brazil. 
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2 exuviae and 1 F-0 larva (9) for this description. Both larvae and adults (emerged and collected) 
were preserved in 80% alcohol. 

Measurements were taken using a Leica EZ 4 HD stereo microscope (Wetzlar, Germany) using 
all three specimens and are given in millimeters. The mandibular formula follows Watson (1956). 
The illustrations were prepared from photos taken with the same equipment and enhanced in 
Adobe Illustrator CC 2017® (Adobe Systems, CA, USA, Available at: https://www.adobe.com/). 
The voucher specimens were deposited in the collection of Museu de Ciéncias da Univates 
(MCN), Lajeado, State of Rio Grande do Sul, Brazil. We used the following abbreviations: 
c = male individuals; 9 = female individuals; S1-S10 = abdominal segments; FO = final 
stadium; FW = forewings; HW = hind wings; L = length; W = width. 


Results 


Erythrodiplax media Borror, 1942 


Figures 2-6 


Color pattern. Head brown with dark markings around bases of antennae and a reticulated 
pattern on the dorsum laterally to the eyes. Dark spots on occiput (Figure 3a). Labium brown 
with a yellow tinge and with black spots randomly distributed on inner surface of labial palp. 
Thorax brown with a black marking along middorsal line (Figure 3b). Legs brown, femora with 
two annular blackish bands, one subbasal and one subapical. Abdomen brown, with two wide 
black stripes on each side of middorsal line from S6 to base of epiproct, covering roughly half 
the surface of the abdomen. In each of these stripes there are large pale spots on S8 and S9. Anal 
appendages dark. Paired, elongated black spots on ventral side of the abdomen from S1 to S7 
(Figure 2b). 











Figure 2. F-0 stadium larva of E. media: (a) overview; (b) abdomen, with dark spots in ventral view. 
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Figure 3. (a) Marks on head; (b) color patterns on thorax. 





a b 0.5mm 


Figure 4. (a) Right mandible, inner view; (b) left mandible, inner view. 


Head. Pale and robust setae on occipital portion and black hair-like setae on vertex and occiput. 
Head 1.96 times as wide as long and mid-part of occipital margin slightly concave. Mandibular 
formula: right 1234yabd (Figure 4a); left 1234ab (Figure 4b). Labial hinge reaching basal margin 
of mesothoracic coxae when retracted. Prementum (Figure 5a) with distal margin of ligula obtuse 
and serrated with 22 small setae increasing in size from base to top, plus two apical setae; 22 
premental setae (11 + 11); lateral margin without setae; three short and thick premental setae 
(“premental spines”) at labial palp articulation (Figure 5b). Labial palp (Figure 5c) with one small 
seta at base, seven setae and one hook; anterior margin slightly crenulated with 10 spiniform 
setae, one on each concavity; inner margin with 10 spiniform setae. 


Thorax. Lateral margin of prothorax, synthorax and the edge of wing pads covered with long 
setae. Middorsal area of thorax without setae. Wing pads reaching posterior margin of S6 in 
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Figure 5. (a) Prementum, flattened, dorsal view; (b) premental spines — small, thick spines at labial palp articulation; 
(c) right labial palp, natural shape, dorsal view. 
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Figure 6. (a) Lateral spines on S8—9; (b) anal appendages, dorsal view. 


exuviae and S7 in the final stadium larva. Vein marks on wing pads outlined by long setae. 
Legs long (i.e. hind legs when fully extended twice length of total length of abdomen), coxa and 
trochanter bare, femur with spiniform setae diffuse on dorsal and ventral ridge. Tibia covered 
by long setae and its dorsal ridge covered by strong spiniform setae. Apical margin of tibia in 
ventral view with single, robust spiniform seta. Tibia 1.18 times longer than femora. Tarsus with 
hair-like setae on dorsum. Tarsal claws as long as 2/3 of 3rd tarsal segment. 


Abdomen. Oval, widest at S5 to S7. Short sparse setae on dorsum, distributed in a random 
pattern. Along apical margin of each tergite, from S5 to S9, a dense row of spiniform setae 
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(Figure 6a). Setae absent on ventral surface of abdomen. Lateral carina distinctive in ventral 
view, where spiniform setae are also present but not as dense as dorsally. Lateral spines present 
from S8 to S9 and covered by spiniform setae. Ratio of S8 and S9 lateral spine L to maximum L 
of corresponding segments 0.41:1 (average of three individuals) and 0.34:1, respectively (Figure 
6a). Tips of anal appendages slightly recurved and covered by setae. Epiproct wide at base, apex 
acute. Epiproct 0.9 times L of paraproct. Cercus 0.74 times L of paraproct and 0.81 times L of 
epiproct (Figure 6b). 


Measurements (mean: minimum/maximum). Total body L (including paraprocts): 11.47: 
11.36/11.54. Head maximum W: 3.18: 2.99/3.45. Head maximum L: 1.62: 1.54/1.68. Prementum 
maximum W: 3.07: 3.04/3.10. Prementum maximum L: 2.82: 2.81/2.84. Labial palp maximum 
W: 1.13:1.09/1.16. Labial palp maximum L: 1.51: 1.43/1.60. Movable hook L: 0.47:0.46/0.48. 
Femur 3 L: 2.54:2.52/2.57. Tibia 3 L: 3.02:2.97/3.07. FW pads L: 3.55:3.37/3.68. Mid-dorsal 
L of abdominal tergum S6: 0.69: 0.63/0.73; S7: 0.64:0.56/0.72; S8: 0.51: 0.45/0.56; S9: 
0.5:0.45/0.53; S10: 0.20:0.19/0.22. Lateral spines on S8: 0.21:0.20/0.22; on S9: 0.17: 0.15/0.19. 
Abdomen maximum W: 3.87: 3.60/4.09. Abdomen maximum L: 5.50: 5.23/5.65. Cercus L: 0.51: 
0.45/0.55. Paraproct L: 0.69:0.60/0.72. Epiproct L: 0.62:0.58/0.68. 


Preliminary key to known final stadium larvae of South American Erythrodiplax 


1l. —Noilaterall:Spines is ae er secre erm ES E Sa EG DA ER VPE ER URN 2 

]'. Lateral spines present «0.44.03 50.00) sind ere dace E e EOS aa aa A PEE EE 3 

2. 18 premental setae. clesiae reReREEEIR RP ERPDUKREREXISA FR Fera p ed amazonica 
(Guyana, French Guiana, Peru, Venezuela, Brazil) 

2. Less than 15 premental setae ....... 0... eee eect eee ERE RENAE RENN? connata 
(Colombia, Venezuela, Ecuador, Peru, Argentina, Chile) 

3. Lateral spimes On: 87-9. semi eed so ved de] re ARR dee nis a ide Da RU BEC ad E 4 

3. JLateralspines.on 88-9... secre doxes iwi SLAG ns Shan RR CIR eed ded be 5 
12 crenulations on labial palp... 2.06... 0 cece eee eens anomala 
(Argentina, Brazil) 

4. 10 crenulations on labial palp.... 2.0.0... cece cen eee n ene n ee nens lygaea 
(Argentina, Brazil) 

>. S=9 premental setae... esce tue pomada ewan ERO LE da DERA eba Dara pa Pam 6 

5’. Atleast 10 premental setae, rarely 9... rakisp i nerinki posa vei 7 


6. No dorsal protuberances on abdominal segments. 3 premental spines (at labial palp artic- 
ulation), ligula with 7 setae in each side of prementum and 11 crenulations on labial 
pop pallida 
(Argentina, Brazil) 

6. No dorsal protuberances on abdominal segments. 2 premental spines, ligula with 8 setae in 


each side of prementum and 10 crenulations on labial palpana...................... ana 
(Brazil) 

6". Dorsal protuberances in the middle of each abdominal segment. Prementum and palps 
combinations different... eve sack oiron RI eR os ve PIPER E E UTR b E A naeva 


(Colombia, Venezuela) 


7. Anal appendages straight, 13, 14 or 15 premental setae....................004. umbrata 
(Colombia, Guyana, French Guiana, Surinam, Venezuela, Peru, Ecuador, Paraguay, 
Bolivia, Uruguay, Argentina, Brazil) 


12’. 


19’. 


20’. 
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Anal appendages recurved ventrally, 10 to 13 premental setae, rarely 9 ................ 8 
Crenulations on labial palp absent............. 0... eee eee eee ee nigricans 
(Argentina, Uruguay, Paraguay, Brazil) 

Crenulations on labial palp present... 9 
6 palpal Seta D ——————ÉÉÉT 10 
1=10 palpal setae... assis dp Da a Si gas dade oak seamen EDAPIN PATE dd 13 
12 premental setae... essi spams bead sada eae a A a eae A dda CR transversa 
(Venezuela, Guyana) 

10—11 premental setae... ccc este ERR T Re Rr CORE E US UE pied bins 11 
7 crenulations on labial palp ........ 0... cece e fervida 
(Colombia, Venezuela, Guyana, French Guiana, Surinam) 

10 crenulations on labial palp .. a. cas sac sce sa pasar er peca reed amiga es area Da ma pa aa 12 
Lateral spine of S9 reaching distal margin of cercus...................000- latimaculata 
(Venezuela, Guyana, Argentina, Bolivia, Brazil) 

Lateral spine of S9 shorter than cercus .........slssssseeeeeeeeee eene basalis 
(Colombia, Venezuela, Peru, Ecuador, Guyana, French Guiana, Brazil) 

7 palpal setae. cos ssir dae eia RD SS O ated O a 14 
S=10 palpal: Setas... sus ick per cari Da ia a God ARG sa adaga a dE 18 
9 crenulations on labial palp ............sssesseeeeseeeeee eh corallina 
(Argentina, Uruguay, Chile) 

10 or more crenulations on labial palp.......... 0... cece eens 15 
10 premental.setae:. sese kh RE UR RI RLRFRE EP Gala paraguayensis (in part) 
Il premental setde ass css pa mi nene rese epe ve qure quede deed e ete is 16 
12 premental Setae:. iu sei eres cree de Sp ava epa E deos E na Una BE 17 
2 premental spines....- se cases red RENE Rr DERI RIO EA RR RR ERES RE melanorubra 
(Venezuela, Colombia, Ecuador, Peru, Chile, Argentina, Bolivia, Paraguay, Brazil) 

3 premental spines....«acsisie dte deb ed a ia a IRAE Ed Sa a media 


(Bolivia, Paraguay, Argentina, Brazil) 


2 premental SPINES ss sema ais am tr y Reda E desee pu arena ao ochracea 
(Colombia, Peru, Guyana, French Guiana, Surinam, Argentina, Paraguay, Bolivia, 
Brazil) 

3 premental sDIBeS..- coe eU RE DPI A al ae RS UM UPC ebd EYED Sees atroterminata 
(Chile, Argentina, Paraguay, Uruguay, Brazil) 


Lateral spines on S8 and S9 half the L of corresponding segment (short).............. 19 
Lateral spines on S8 and S9 almost of the same L as corresponding segment 
(LON) o siga od pibe unu PERO ett ened eu oer una E ORA tu e fusca 


(Colombia, Ecuador, Peru, Venezuela, Guyana, French Guiana, Surinam, Bolivia, 
Paraguay, Uruguay, Argentina, Brazil) 


1 seta in each labial palp crenulation ...........llsssseesseeeeeeee e 20 
3-4 setae in each labial palp crenulation .............. 0... berenice 
(Venezuela, Colombia) 

S palpal Setae« «esee rrr ene EN R EARNE MPO EE paraguayensis (in part) 
(Ecuador, Venezuela, Guyana, Surinam, Bolivia, Paraguay, Argentina, Brazil) 

9-10 palpal setae. «dosis esed ex eme Ox dme x peri eseme e juliana/funerea* 


*E. juliana (Colombia, Peru, Venezuela, Bolivia, Brazil) 
*E. funerea (Colombia, Ecuador) 


Table 1. Morphological characters from known Erythrodiplax larvae. 





Left Right Premental Premental Ligula Palpal 
Species mandible mandible setae spines setae setae 
E. amazonica Sjóstedt, 1918 ? ? 18 ? ? 10 
E. ana Guilhermo-Ferreira, Vilela 12340ab 1234yabd 9 2 8 6 

Del-Claro & Bispo, 2016 
E. anomala (Brauer, 1865) 1234yab 1234yabc-d 11/12 2 13 7 
E. atroterminata Ris, 1911 12340ab 1234yabc 12 3 9 7 
E. basalis Kirby, 1897 12340ab 1234yabc 10 2 9 6 
E. basifusca (Calvert, 1895) 12340ab 1234yabd 11 4 13 7 
E. berenice (Drury, 1773) 2 ? 10/11 ? ? 9/10 
E. bromellicola Westfall, 2000 1234yab 1234yabd 9/10/11 3 8-10 7 
E. connata (Rambur, 1842) 12340ab 1234yabd 11/12/13 3 10 7 
E. corallina (Brauer, 1865) 12340ab 1234yab 11/12 4 9 T 
E. fervida Erichson, 1848 1234yab 1234yabcd 10 2 E) 6 
E. funerea (Hagen, 1861) ? ? 10/11 ? ? 9/10 
E. fusca (Rambur, 1842) 1234 1234 9/10/11 3 T 8 
E. juliana Ris, 1911 11°2340ab 1234yabc-d 11/12 3 12 9 
E. justiniana (Selys in Sagra, 1857) ? ? 10 12/13 ? 7/9/10 
E. laselva Haber, Wagner & De La 1234 1234yabd 12 2/3 0 9 
Rosa, 2015 

E. latimaculata Ris, 1911 12340ab 1234yabc 10 2 8 6 
E. lygaea Ris, 1911 1234yab ? 10 2 ? 6 
E. media Borror, 1942 12340ab 1234yabd 11 3 12 7 
E. melanorubra Borror, 1942 T ? 11 2 6-8 7 
E. minuscula (Rambur, 1842) 12340ab 1234yabd 12 4 11 7 
E. naeva (Hagen, 1861) ? ? 8/9 ? ? 6/7/8 
E. nigricans (Rambur, 1842) 12340ab 1234yabc 11/12/13 3 ? 8/9 
E. ochracea (Burmeister, 1839) 1234yabb' 1234yabcd 12 2 16 7 
E. pallida (Needham, 1904) 1234ya 12340abc 9 3 7 6 
E. paraguayensis (Fórster, 1905) 12340ab 1234yabd 10 2 9 7/8 
E. transversa Borror, 1957 3 ? 12 2/3 8 6 
E. umbrata Linnaeus, 1758 12340a 1234yabc 13/14/15 3 11 12 


(Continued) 
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Table 1. Continued 





Number of Setae in each Lateral Total body Greatest width 
Species crenulations crenulations spines length of head References 
E. amazonica Sjóstedt, 1918 0 0 0 14.00 4.60 De Marmels, 1992a 
E. ana Guilhermo-Ferreira et al., 10 1 8/9 13.00 3.40 Guilhermo-Ferreira et al., 2016 
2016 
E. anomala (Brauer, 1865) 12 1 7/8/9 11.97 3.88 Carvalho, Ferreyra & Nessimian, 1991 
E. atroterminata Ris, 1911 10 1 8/9 ? 4.00 Garré, Muzón, & Ardohain, 2008 
E. basalis Kirby, 1897 10 1 8/9 12.50 3.50 Costa, Vieira & Lourenço, 2001 
E. basifusca (Calvert, 1895) 14 1 8/9 12.64 3.97 Lozano et al., 2011 
E. berenice (Drury, 1773) T 3/4 8/9 14.25 ? von Ellenrieder & Múzon, 2000 
E. bromellicola Westfall, 2000 10/11 1 8/9 12.02 4.29 Trapero-Quintana & Novelo-Gutierrez, 2012 
E. connata (Rambur, 1842) 14-19 1 0 13.34 4.11 Lozano et al., 2011 
E. corallina (Brauer, 1865) 9 1 8/9 ? 4.78 Garré et al., 2008 
E. fervida Erichson, 1848 7 1 8/9 11.50 ? Trapero-Quintana & Reyes-Tur, 2008 
E. funerea (Hagen, 1861) ? 1 8/9 14.00 ? von Ellenrieder & Múzon, 2000 
E. fusca (Rambur, 1842) 11-15 1 8/9 10.00 4.00 Klots, 1932; Santos, 1967 
E. juliana Ris, 1911 11 1 8/9 12.20 3.88 Carvalho et al., 1991 
E. justiniana (Selys in Sagra, 1857) 10 1 8/9 10.50 4.30 Klots, 1932; Trapero-Quintana & López, 2009 
E. laselva Haber, Wagner & De La 0 0 0 ? 4.50 Haber, Wagner & De La Rosa, 2015 
Rosa, 2015 
E. latimaculata Ris, 1911 10 1 8/9 11.20 3.50 Costa et al., 2001 
E. lygaea Ris, 1911 10 1 7/8/9 2 ? Costa et al., 2001 
E. media Borror, 1942 10 1 8/9 11.47 3.18 Present study 
E. melanorubra Borror, 1942 10/11 1 8/9 13.00 4.00 Limongi, 1991 
E. minuscula (Rambur, 1842) 11 1 8/9 11.50 3.73 Lozano et al., 2011 
E. naeva (Hagen, 1861) 11/12 3/4 8/9 14.00 2 Klots, 1932; Trapero-Quintana & López, 2009 
E. nigricans (Rambur, 1842) 0 9 8/9 ? 4.10 von Ellenrieder & Múzon, 2000 
E. ochracea (Burmeister, 1839) 11 1 8/9 13.33 4.33 Carvalho et al., 1991 
E. pallida (Needham, 1904) 11 1 8/9 12.00 3.00 Costa et al., 2001 
E. paraguayensis (Förster, 1905) 10/11 1 8/9 ? 3.50 Muzon & Garré, 2005 
E. transversa Borror, 1957 11 2/3 8/9 14.00 4.80 De Marmels, 1992b 
E. umbrata Linnaeus, 1758 11/12/13 2/3 8/9 14.92 4.14 Costa et al., 2001 
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Discussion 


We note that all hitherto described larvae of the genus Erythrodiplax are very similar in metric 
and morphological characters (Table 1), making the distinction of species very difficult (Lozano, 
Muzón & del Palacio, 2011; von Ellenrieder & Muzón, 2000). Some characters described as 
important to diagnose the genus Erythrodiplax are also variable in other Libellulidae (i.e. pre- 
mental and palpal setae), highlighting the great need for further studies involving Erythrodiplax 
larvae as well as related genera. We believe that characters like premental spines, number of 
setae in each crenulation, setae on the ligula and mandibular formula can be important characters 
for the separation of species, but unfortunately many of the previous descriptions do not include 
all these characters. As we based our description on female larvae only, there are still issues con- 
cerning the verification of the species identity. Although we deem it very likely that no other than 
the two sampled species occur in the habitat, the collection and hatching of male larvae from the 
site would be desirable. 

It was quite difficult to accurately separate the larvae of E. media and E. fusca, since even the 
adults are cryptic and the characters indicated for the larva in the descriptions of Klots (1932) 
and Santos (1967) are meager. However, our specimens of E. media have 7 setae on the labial 
palp and 12 setae on the ligula, while E. fusca has 8-10 setae on the labial palp and only 7 setae 
on the ligula. E. media is also very much related to E. melanorubra, with the same ecological 
habits. We examined larvae of both species and the only difference is in the number of premental 
spines. More studies are needed to ascertain a clear separation of these species as larvae. All the 
descriptions above, including ours, are based on a limited number of individuals, so we assume 
that more variation in spine numbers should exist, but at present we do not know to what extent. 

With the description of the larva of Erythrodiplax media, all of the more abundant/common 
Erythrodiplax species occurring in Brazil and other areas of South America are described as 
larvae. The other common species, E atroterminata, E. fusca, E. melanorubra, E. ochracea, E. 
paraguayensis, and E. umbrata, all occur in a wide range of water bodies, typical for generalist 
species with wide niches (e.g. Carvalho, Pinto, Oliveira Júnior, & Juen, 2013; Renner et al., 
2016). We collected E. media in a wetland surrounded by areas of human development. We can 
assume that as this species is generalist, its larvae will be found in many other types of water 
bodies. Indeed, data from Renner, Périco, Dalzochio, and Sahlén (2017) note the presence of 
adult E. media in rivers, streams, farmland dams and temporary water. Most of the localities 
surveyed were surrounded by grassland or crop plantations, but forest cover could be up to 50% 
in some cases. Thus, E. media seems to be a very tolerant species when selecting suitable habitats 
for reproduction, but available data indicate that it is foremost an open area species. 
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